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Sir: <j 

I, Christer Betsholtz, declare as follows: 

1. I am a coinventor of the above-identified 
application. I hold a Ph.D. in Experimental Pathology from the 
University of Uppsala, Sweden. 1 am employed by the Department 
of Medical Biochemistry at the University of Gothenburg, 
Gothenburg Sweden, as a Professor of Medical Biochemistry and 
have held this position since 1993. Prior to that time, I was a 
Senior Research Fellow at the Cancer Research Fund, Sweden and 
held Post doctoral positions at the Cancer Research Fund and the 
Medical Research Council, Sweden. A copy of my curriculum vitae 
is attached hereto as Exhibit A. 

2. I am extremely familiar with PDGF and have 
actively been studying this molecule, including the molecular 
characterization and mechanisms of action thereof, for over 15 
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years. I have coathored numerous publications regarding PDOP. 

A true and correct copy of my curriculum vitae is attached hereto 

as Exhibit A. 

3. I have reviewed the Office Action dated July 8, 
1997 ("the Action"), as well as Heldin et al . , Mature (1986) 
119:511-514 ("Heldin"), cited in the Action, on which I am a 
coauthor. In the Heldin paper, we describe the isolation of what 
was termed therein osteosarcoma-derived growth factor ( "ODGF" ) 

We now know this molecule to be the same as a naturally occurring 
PDGP A-chain homodimer. However, at the time of the publication, 
we did not realize that this molecule was the same as a naturally 
occurring A-chain homodimeric form of PDGP because we did not 
know that such a form of naturally occurring PDGP existed (see, 
page 513, second column, of Heldin). 

4. The ODGP described in Heldin was isolated directly 
from a human osteosarcoma cell line using sequential 
chromatography of conditioned medium from U-2 osteosarcoma cells. 
This cell line was established from a human patient suffering 
from cancer. Although this cell line was propagated in culture, 
the cell line may well have contained pathogenic viruses from the 
patient. Moreover, since the cell line was of human origin, it 
could easily become infected with human pathogenic viruses during 
propagation. Therefore, I believe the Action's statement on page. 

4 that the ODGF "would be highly unlikely to be contaminated withj> 
virus" to be in error. The methods used to purify ODGF described 
in Heldin would not guarantee the elimination of human viruses. 
This method would not be appropriate for producing an ODGF 
compound to be used in pharmaceutical compositions since viral 
contaminants may be present. Accordingly, there would be a high 
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risk associated with using ODGF purified as described in Heldin, 
in compositions for treating patients. 

5. Additionally, the methods described in Heldin 
would not produce ODGF preparations completely free of other 
human proteins. in particular, ODGF was isolated using a 
Sephacryl s-200 column, followed by a BioGel P-150 column, and 
then an HPLC RP8 column. The product of each of these methods 
would inherently include at least small amounts of human proteins 
other than human ODGF since the ODGF was isolated from human 

osteosarcoma cells. The methods for purifying proteins from ^ 

human sources described above, cann ot result in a protein product 
free of contaminating human proteins. The Action notes that ^ 
amino acid sequence analysis and silver staining are highly 
sensitive methods for determining whether a protein sample is 
homogeneous. Despite these observations, it is a virtual 
certainty that trace amounts of human proteins were present in 
the ODGF preparations that were not detected by these methods. 

6. Recombinant methods of producing human PDGF A- 
chain, such as those described in the subject application, on the 
other hand, result in a preparation free of other human proteins 
and devoid of contaminating human viruses. This is because the 
only human structural gene present in the recombinant plasmids is 
the gene encoding human PDGF . It would not be possible to 
produce preparations having such purity without the gene encoding 
pdgf. Heldin does not describe the gene or recombinant methods 
for producing PDGF A-chain. 
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7. I declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true/ and that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 19 of the 
United States code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 



It-al-ll _________ 

Date Christ er Betsh'oltz, Ph.D. 
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EXHIBIT A 



Curriculum vitae 
Christer Betsholtz 



Born; 

Home address: 

Home telephone: 
Work address* 



Telefone : 
E-mait: 
Citizenship: 
Family 



July 11, 1959 in Stockholm, Sweden. 

Haraidssons Yag 1 1 

421 67VSstraFrolunda 

+46 31 286459 

Department of Medical Biochemistry 
University of Gothenburg 
Medicinaregatan 9A 
SE 405 30 Gothenburg 
Sweden 

+46 31 7733460 (office) 7733463 (lab) 
+46 31416108 

Chri$ter£etsholtz@raedkem.gtLse 
Swedish 

Married to Ingrid Holmberg-Betsholtz, two children h|orn 1988 
and 1990 



Degrees and appointment*? 

1980 
1986 
1986-88 
1989-90 

1991-93 
1993- 



(in chronological order): 
Bachelor of Medicine, University of Uppsala 
PhD 

Post doctoral position (TheCancer Research Fund, 
Post doctoral position (The Medical Research Council 
Sweden) 

Senior Research Fellow (The Cancer Research Fund, 
Professor of Medical Biochemistry, Gothenburg Uni 
Sweden 



Scientific awnrds 



Scientific protects 



1 989: The Oscar Prize, Uppsala University 
1995: Fernstrom's Prize for young investigators, Gothenburg Univcrsi 
1997: G6ran Gustavsson's Award in Molecular Biology 



Genetic analysis of platelet-derived growth factor functions. 
Islet amyloid polypeptide (amylin) molecular genetics. 
Glial fibrillary acidic protein, intermediate filaments and astrocyte fun 

Invited lectures at inte rnational svnipodsia (from 1994-1997, selected): 

Keystone symposium "Biology of the vascular wall/endotheiial cells 1 ' Keystone, CO I 
Second Nordic workshop on transgenic mice. Turku, Finland 1994 
Reaction to injury revisited, Univ of Washington Symposium, Seatttle. WA 1994 
Tsumagoi Conference on cardiovascular biology, Kyoto, Japan, 1995 
International Vascular Biology Meeting, Seattle, WA 1996 
ISN Forefronts in Nephrology* Snowbird, Utah, 1996 

Keystone symposium "Inflammation, Growth regulatory molecules and Atherosclerosv 
Keystone CO 1997 

Cold Spring Harbor symposium on Signal transduction in endothelial cells 1997 

1998: Gordon Conference on vascular biology, July 1998 

Juselius Symposium on angiogenesis, Helsinki June 1998 
FEBS Silver Jubilee meeting, Copenhagen July 1998 
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Morphogenesis of the endothelium, Schloss Ringberg Germany, September 1998 
7th International workshop Developmental Biology, Stockholm September 1998 
5th Franz- Volhard Symposium, Berlin Germany, September 1998 



Ad-hoc re viewer fop 
Atherosclerosis 
Cancer Research 
Development 
Diabetologia 

European Journal of Biochemistry 
Experimental Cell Research. 
FEBS Letters 
Growth Factors 
International Journal of Cancer 
Journal of Biological Chemistry 
Journal of Cell Biology 
Nature 

Nucleic Acids Research 
The Cancer Journal 
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Betsholtz, C, Heldin, C.-H., Nistdr, M. Ek, B. ( Wastesom A. and Westermark, B. Synthesis of a PDGF- 
lika growth factor in human glioma and sarcoma cells suggests the expression of the cellular he mologue 
to the transforming protein of simian sarcoma vims. Blochem Biophys Res Commun ] \ ,7-176- 
182 (1983) 

Betsholtz, C. and Westermark, B. Growth factor-induced proliferation of human fibroblasts in strum-free 
culture depends on cell density and extracellular calcium concentration. / Cell Physio! ULS|203-210 
(1984) 

Betsholtz, C, Westermark, B„ Ek, B and Heldin, G^H. Coexpression of a PDGF-like growth fafctor and 
POOF receptors in a human osteosarcoma cell line: Implications for autocrine receptor activatipn Cell 
3 9.447-457 <1984) 

Johnsson, A., Betsholtz, c, von der Helm, K„ Heldin, C.-H. and Westermark. B. PlateJet-deriv id 
growth factor agonist activity of a secreted form of the v-sis oncogene product Proc Natl J^ad Sci 
USA 2^1721-1725 (1985) 

Goustin, A.S.. Betsholtz. C, Pfeifer-Ohlsson. S., Persson, H„ Rydnert, J. f Bywater, M„ Wolrnjgren, G., 
Heldin, C.-H., Westermark, B. and Ohlsson, R. Coexpression of the sis and myc proto-oncoge les in 
developing human placenta suggests autocrine control of trophoblast growth. Cell 11,301-312 (1985) 

Pfcifcr^Ohlsson, S., Rydnert, J., Goustin, A.S., tarsson, E M Betsholtz, C. and Ohlsson, R. Cel -type- 
specific pattern of myc proto-oncogche expression in developing human embryos. Proc Na\l Acad, 
Sci USA ££5050-5054 (1985) 

Betsholtz, C, Bywater, M, Westermark B., Btlrk, R. and Heldin, C.-H. Expression of the c-sisjgenc and 
secretion of a platelet-derived growth factor-like molecule by simian virus 40-transfonned BHKJ cells 
Biochem Biophys Res Commun 130 . 753-760 (1985) 

Johnsson, A., Betsholtz, G, Heldin, C-H. and Westermark, B. Antibodies against platelet-derived 



growth factor inhibit acute transformation by simian sarcoma virus. Nature 3 3 7. 438-440 (15 



Knou, T.J., Rail, S.G, Innerarity, T.L., Jacobson, S.F., Urdea* MS.. Levy-Wilson, B., Powell L., 
Pease. R. t Eddy, R., Nakai, H., Byers, M., Priestley, L, Robertson, E-, Rail, LB., Betsholtz, C 
Shows, T.B., Mahiey, R.W. and Scott, J. Human apolipoprotein B: Structure of carboxy termini 1 
domains, sites of gene expression and chromosomal localization. Science 2.2JL37-43 (1985 

Heldin, G-H., Johnsson, A., Wennergren, $., Wemstedt, C, Betsholtz, G and Westermark, B. 
human osteosarcoma cell line secretes a growth factor structurally related to a homodimer of PD<tF A 
chains. Nature 212,511-514 (1986) 

Betsholtz, G, Johnsson, A.. Heldin, G-H., Westermark, B. t Lind. P., Urdea. M.S., Shows, T.i., 
Philpott, K„ Mellor, A., Knott, TJ. and Scott, J. Complementary DNA .sequence and chromosc rial 
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localisation of human platelet-derived growth factor A-chaln and Its expression in tumour cell 
Nature l2£,695-609 (1986) 
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Johnsson, A., Betsholtz, C. Heldin, C-H- and Westermark, B. The phenotypie characteristics of simian 
sarcoma virus-transformed human fibroblasts suggest that the v-Jtt gene product acts solely as p PDGF 
receptor agonist in cell transformation. EMBO /S..J535-1541 (1986) 

Pauls&on, Y. ( Bywater. M.. Pfeifer-Ohlsson, S., Ohluon, R-, Heldin, C.-H. f Westermark, B. arid 
Betsholtz. C Growth factors induce early prc-rcplicatlve changes in senescent human fibrobfc sts. 
&M8Q J £,2157-2162 (1986) 

Betsholtz, C. Johnsson, A., Heldin, C.-H. and Westermark, B. Efficient reversion of simian sdrcoma 
virus-transfonnarion and inhibition of growth factor-induced mitogencsis by suramin. Proc Ifati 
Acad Sci USA ££6440*6444 (L986) 

Sejersen T. r Betsholtz, C, Sjolund. M.. Heldin, C-H., Westermark, B. and Tbyberg, J. Rat skeletal 
myoblasts and arterial smooth musde cells express the gene for the A-chain but not the B-chaii (Q-sis ) 
of platelet-derived growth factor (PDGF) and produce a PDCF-Iike protein. Proc Noll Acadpei USA 
2L3.6844-6848 (1986) 

Westermark, B., Johnsson, A., Paulsson, Y., Betsholtz. C-, Heldin, C.-H., Hertyn, M„ Rcdeck U- and 
Koprowski, H. Human melanoma cell lines of primary and metastatic origin express the gents encoding 
the chains of platelet-derived growth factor (PDGF) and produce a PDGF-like growth factor. 
Proe Natl Acad Sci USA &JL. 7197-7200 (1986) 

Betsholtz, C, Bergh, J., Bywater, M., Pettersson, M„ Johnsson, A., Heldin, C.-H„ Ohlsson, fe„ 
Knott, TJ„ Scott, J., Bell, G.I. and Westermark, B. Expression of multiple growth factors in a| human 
lung cancer cell line. Int J Cancer 2.2.502-507 (1987) 

Collins, T., Pober, J.S., Gimbrone Jr, M.A„ Hammaeher, A-, Betsholtz, C„ Westermark, B. anb Heldin, 
C.-H. Cultured human endothelial cells express platelet-derived growth factor A-chain. Am j\Pathol 
112,7-12 (1987) 

Alitalo, R., Andersson, L.C., Betsholtz, C.,.Nilsson, K., Westermark, B., Heldin, C-H. and Alitalo, K. 
Induction of plalclct-diaived growth factor gene expression during megakaryoblastic and monocytic 
differentiatioD of human leukemia cell lines. EMBO J £,1213-1218 (1987) 

Bsres, R„ Betsholtz, G, Westermark, B. and Heldin, C-H. Frequent expression of growth factirs for 
mesenchymal cell6 in human mammary carcinoma cell lines. Cancer Res 4.L3425-3429 09(37) 

Nisttr, M„ Wedell, B., Betsholtz, C, Bywater, M., Pcttersson, M., Westermark B. and Mark, 
Evidence for progressional changes in the human malignant glioma line U-343 MGa: Analysis of 
karyotype and expression of genes encoding the subunit chains of platelet -derived growth facti jt, 
Cancer Ret. ±2,495 3-4961 (1987) 

Rorsman, R, Bywater, M.» Knott, T.J., Scott, J. and Betsholtz, C. Structural characterisation o * the 
platelet-derived growth factor A-chain cDNA and gene: Alternative exon usage predicts two different 
precursor proteins. Mot Celt Biol &.S71-577 (1988) 



Soderdahl, G.» Betsholtz, C„ Johansson, A., Nilsson, K. and Bergh, J. Differential expression 
platelet-derived growth factor and transforming growth factor genes in small- and non-small ce 
lung cancer cell lines. Int J Cancer 4X636*641 (1988) 



Bywater, M, Rorsman, F., Bongcam-Rudloff, R, Mark, G., Heldin, C.-H., Westermark. B. and 
Bersholtz. C. Expression of recombinant platelet-derived growth factor A- and B-chain homodi mers in 
Rat-1 cells and human fibroblasts reveals differences in protein processing and autocrine effecp. Mot 
Cell Biol ££753-2762. (1988) 



Nist£r, M. t Libermann, T.A., Betsholtz, C, Pettersson, M, ClaessDn-Welsh, L.. Heldin. C.-H 
Schlessinger, J. and Westermark, B. Expression of messenger RNAs for platelet-derived grown" 
and transforming growth factor-oand their receptors in human glioma cell tines. Cancer Res 
4J5.39KKJ918 (1988) 



Claesson-Welsh, U, Eriksson, A., Moren, A., Severinsson. L„ Et B„ Ostman, A., Betsholtz.lC and 
Heldin, C-H. cDNA cloning and expression of a human platelet-derived growth factor (PDGF) Receptor 
specific for B-chain-contatning PDGF molecules. Mot Cell Biol JL3476-3486 (1988) 
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Beckmann, MP.. Betsholtz, C, Heldin. C.-H., Westermark, B., Di Marco £., Di Fiore, P.P, Bobbins, 
K.C and Aaronsun. SA. Comparison Of biological properties and transforming potential of Juman 
POGF-A and PDCF-B chain*. Science 211,1346-1349 (1988) 

Stenman. G.. Rorsman, F. and Betsholtz, C Sublocaltzatfon of the PDGF A-chain gene to hum|in 
chromosome 7, band qll.23 by in situ hybridization. Exp CeU Res JL2JU80-184 (1988) 

Ostman, A., Rail, L M Hamrnocher, A,, Wormstcd, MA, Coit, 0., Valenzuda, P., Betsholtz, C 
Westermark, B., and Hcldin, C-H. Synthesis and assembly of a functionally active recombinant 
platelet-derived growth factor A3 hetcTOdimer. J Biol CftcmlfLl 1 6202- 16208 (1988) 

Hermansson, M., Niste>, M., Betsholtz, C, Heldin, C.-H., Westermark, fi. and Funa, K. Endothelial cell 
hyperplasia in human glioblastoma: coexpression of mRNA for platelet-derived growth factor 3 chain 
and PDGF receptor suggests autocrine growth stimulation. Proc Natl Acad. Set USA UL7J748- 
7752 (1988) 

Ashcroft. F.M.. Ashcroft, S.J.H.. Berggren. P.-O., Betsholtz, C, Rorsman, P., Trubc, G. and \frelsh, M. 
Expression of K-channels In Xenopus Uievis oocytes injeaed with poly(A+) RNA from the iniJuJin- 
sccreting G-cell line HIT T 1 5, FEBS Lett US, 185- 1 89 (1988) 



Betsholtz, C. Johnson. K.H. and Westermark, P. 
Nature 2M.221 (1989) 
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Matoskova, B.. Rorsman, F. f Svensson, V. and Bctsholtz, C. Alternative splicing of the plate 
derived growth factor A chain transcript: Occurence in normal as well as transformed cells and 
mammalian species. Mol Cell B/o/£J 148-3 130 (1989) 
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Betsholtz, C, Christmanson, L,, Eng6tr0m, U., Rorsman, F., Svensson, V.* Johnson, K.H. 
Westermark, P. Sequence divergence in a specific region of islet amyloid polypeptide (LAPP) e 
differences in islet amyloid formation between species. Pi£B$ Leffi5_L26 1-264 (1989) 
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Ostman, A.» Backstrdm* G., Fong, N., Betsholtfc, C, Wernstcdt, C, Hetlman. U., Westermark, 
Vaicnzuela, P. and Heldin, C.-H. Expression of three recombinant homodimeric isoforms of PD3F in 
Saccharomyces cervisiae. Evidence for differences In rccepior binding and functional activities. 
Growth factors 1,271-281 (1989) 

Betsholtz. C. Svensson. V.. Rorsman, F. ( EngstrSm, U.. Westermark, G.T., Wilander, R, Johnson. 
K.H. and Westermark, P. Islet amyloid polypeptide; cDNA cloning and Identification of an 
amyloidogenic region associated with the species-specific occurence of age-related diabetes mflliuts, 
Exp Cell Res JJL&484-493 (1989) 

Westermark, P., Engstrom, U„ Westermark, G.T., Johnson, K.H., Permenh, J. and Betsholtz. 1 Islet 
amyloid polypeptide (IAPP) and pro-lAPP immunoreactWity in human islets of Langerhans. fiabetes 
Res Clin Pract L219-226 (1989) 

Johnson, K.H., O'Brien, T.D., Betsholtz, C. and Westermark, P. Islet amyloid, islet amyloid 
polypeptide and diabetes raellitus. New Engl J £21,5 13-5 1 8 (1989) 

Betsholtz, C, Christmansson, L., Engstriim, U., Rorsman, F., Jordan, K M O'Brien, T., Murtau^h, M„ 
Johnson, K.H. and Westermark, P. The structure of cat islet amyloid polypeptide (IAPP) and 
identification of amino acid residues of potential significance for islet amyloid formation. Diabetes 
25,118-122 (1990) 

Johnson, K.H., O'Brien, T.D., Jordan, K., Betsholtz, C. and Westermark, P. The putative hormbne islet 
amyloid polypeptide (lAPP) induces impaired glucose tolerance in cats. Biochem Biopkjs Res 
Commun L&l 507*513 (1990) 

Betsholtz, C. Baumann, A„ Ashcroft. P.M., Ashcroft, S.J.H., Berggren, P.-O.. Pongs, O., Rcjrsman, 
R, Sandbloro. J., and Welsh, M. Expression of voltage-gated channels in insulin-producing cqlls: 
Analysis by polymerase chain reaction. PEBS LettZAL 121-126 (1990) 

Betsholtz, C, Rorsman, P., Westermark, B., Ostman. A. and Heldin, C.-H. Analogous altewat 
splicing (Scientific correspondence) Nature 3 4 4. 299 (1990) 

Westermark. P.. Engstrom. U., Westermark, G.T., Johnson, K.H. and Betsholt2. C. Islet am/U 
polypepride: Pinpointing amino acid residues linked to amyloid fibril formation. Proc Natl 
USA 8.L5036-5040 (1990) 
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Christmanson, L., Rorsman. R. Stenman, CWestermark, P. and Betsholtz, C. The human _ 
polypeptide gene; Organization, chromosomal localization and Identification of a promoter 
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Jordan, \L t Munaugh. MJ>.. O'Brien. T.D., Westermark. P.. Betshoto, C and Johnson, K.H. cl>NA 
predicted sequence of canine IAPP provides important clues regarding pathogenesis and arayle idogenesis 
in type 2 diabetes. Bloekem Biophys Res Commun 111,502-508. (1990) 

Welsh. M.. Claesson-Welsh. L„ Hallbcrg, A.. Welsh, N.^etsholtz, C, Arkhammar. P., Nilssjm, T. 
Heldirt, G-ft and Bcrggrcn, P.-O. Coexpression of the platelet-derived growth factor (PDGF) E chain 
and the PDGF ft receptor in isolated pancreatic islet cells stimulates DNA synthesis. Proc Ncfl Acad 
Set USA £1.5807-5811 (1990) 



Leveen, P., Claesson, Welsh, L., Heldin, C-H„ WcstCTmark, B. and Betsholtz. G Expression 
genes for PDGFs and its receptors in human sarcoma cell lines. Int J Cancer 4 6.1066*1070 
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Madscn, 0 ? Nielsen, J.H.. Michelsen, B., Westermark, P^ Betsholt2 f G. Nishi, M. and SteinJr, D.F. 
Islet amyloid polypeptide (IAPP/Amylin) and insulin expression are controlled differently in rjrimary 
and transformed islot cells. Mot Endo £,143-148 (1991) 

Ostman, A.. Andersson, M.. Betsholtz, C. Westcrmark» B. and Heldin, G-H. Identification of b cell 
retention signal in the B-chain of PDGF and in the long splice version of the A-chain. Cell j leguL 
1.503-512 (1991) 

Bongcara-Rudioft Niste*r. M.. Stenman, G., Huebncr. K., Croce, CM., Betsholtz, C. and 
Westermark, B. Human glial fibrillary acidic protein: Complementary DNA cloning, chromosdmal 
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